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Abstract Measurement of local elastic properties of soft biological tissues is important to
assess stress and strain distribution in the biological tissues and organs. As a convenient and
powerful me也Od to measure the local mechanical properties, We have been utilizing the pipette
aspiration method. In this method, specimen surface whose local elastic modulus to be
measured is aspirated with aglass pipette to obtain negative pressure-aspirated length curve.
By comparing this curve with that obtained from a computer analysis in which similar
deformation was simulated with a FEM model with various elastic modulus, elastic modulus of
the specimen can be obtained. In this review, We will first explain the principle and the protocol
of this method and then introduce three studies on the measurement of soft biological tissues :
1) Change in the local elastic modulus of the atherosclerotic lesions during atherogenesis ; 2)
htramural distribution of local elastic modulus in bovine and porcine thoracic aortas ; 3)
Measurement of rabbit cervical spinal cord.




Measurement of the mechanical properties of soft biologlCal tissues by the pipette aspiration method
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It has been suggested that local elastic moduli of
soft biological tissues have a close co汀elation with
their histology. We have studied the relation between
local elastic moduli of atherosclerotic tissues and
their histology quantitatively. Histological analysis
was ca汀ied out with an image analysis method devel-
oped in our laboratory on a也erosclerotic legions in
cholesterol-fed rabbit thoracic aortas whose local
elastic moduli had been measured separately wi也a
pipette aspiration technique. In moderately atheroI
sclerotic lesions, local elastic modulus positively cor･
-19-
relat d with the area fraction of smooth muscle cell.
This may be caused by the increase in the smooth
muscl c ls which is supposed to be stiffer than the
foam cells initially丘lling the intimal hyperplasia. In
moderate and advanced lesions, the modulus correlat-
ed po tively with the fraction of calci丘ed areas. In
the specimens with a similar degree of calci丘cation,
也e modulu co汀elated negatively with the depth of
calcification areas from the intimal surface. These
results showed that the stmcture of the lesion may


























































































































して圧力を一時停止し, AVセレクタを切替えてCCDカメラ1, ccDカメラ-2, ccDカメラー3の順
に鐘画する.なお200mmHgまでこの作業を繰返す













































































































































































































R9907a, R9909a, R9909b, R9911bでは区間毎のひずみのばらつきが大きく,病変の少ないあるいは見ら
れなかったR9909C, R9910b, R9910Cではばらつきは小さく,病変が進行するに連れて壁のひずみがアン
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(a) Rabbit thoracic aorta
0･0　0･2　0･4　0･6　0.8 1.0 1.2 1.4 1.6 1.8　2.0
WaJJ thickness (mm)




































































































1) Balkrislma, R N etaL: Elasticity of Isolated Aorta in Cholesterol Fed Rabbits. IndJour Med Res. 49:400-
407,1961.
2) Hayashi, K et aL: Tensile property of atheromatous plaque and an analysis of stress in atherosclerotic wall.
J. Biomech, 3 0, No.6:573･579. 1997.
3) Thubrikar, M J et aJ : Pressure-Induced Arterial Wall Stress and Atherosclerosis. Ann Thorac Sure,
59159411603,1995.
4) Howard, M L et a): Effects of fibrous cap thickness on peak circumferentialstress in model atherosclerotic
vessels. Circ Res, 71: 8501858. 1992.
5) 6占roge･ c c et aI: Distribution of Circumferential stress inruptured and stable atherosclerotic lesions;A
structual analysis with histopatholohical correlation. Circ, 87 :1 179･1 187, 1993.
6) Matsumoto, T et aL: Residualstrain and localstrain ditributions inthe rabbit atherosclerotic aorta. J.
Biomech. 28, No.10:1207-1217, 1995.
-731
